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(57) ABSTRACT 
A data receiver and data receiving method using signal 
integration and capable of reducing high-frequency noises 
generated upon high-speed data detection. The data receiver 
includes an integration ampli?cation circuit receiving at 
least tWo differential reference signals and N (Where N is a 
natural number greater than Zero) data signals and integrat 
ing and amplifying differences betWeen the at least tWo 
differential reference signals and one or more of the N data 
signals and outputting at least ?rst differential signals and at 
least second differential signals and a detection ampli?cation 
circuit for receiving the at least ?rst differential signals and 
the at least second differential signals and detecting a 
difference betWeen the at least ?rst differential signals and 
the at least second differential signals to detect a value of one 
or more of the N data signals The data receiver and data 
receiving method, using signal integration, can reduce high 
frequency noises generated When data is detected at a high 
speed. The data receiver and data receiving method, Where 
signals inputted through tWo reference signal lines and one 
data line are integrated and ampli?ed to detect data, provide 
accurate data detection at a high speed using differential 
signaling, irrespective of changes in a process, voltage level, 
or temperature. 
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DATA RECEIVER AND DATA RECEIVING 
METHOD USING SIGNAL INTEGRATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a semiconductor 
device, and more particularly, to a data receiver and a data 
receiving method that integrate received differential refer 
ence signals and data synchronized With a clock signal and 
detect the received data. 

[0003] 2. Description of the Related Art 

[0004] Differential receiving and/or transmitting data is 
one method for receiving and transmitting data betWeen 
semiconductor devices. HoWever, the method is disadvan 
tageous in that the number of data lines needed to receive/ 
transmit data is large. 

[0005] FIG. 1 is a block diagram of a data receiver that 
uses conventional single reference signaling. FIG. 2 is a 
timing diagram shoWing the levels of the signals of FIG. 1. 

[0006] With reference to FIGS. 1 and 2, a data receiver 10 
has one reference signal line 1 used to receive a reference 
signal VREF, and N data lines 3, 5, . . . , 7 used to receive 

N data DATA1, DATA2, . . . , and DATAN. The data receiver 

10 compares the reference signal VREF With each of the N 
data lines DATA1, DATA2, . . . , DATAN and detects the 

received data. 

[0007] HoWever, since the data receiver 10 that uses the 
single reference signaling technique is sensitive to noise, it 
cannot receive data at a high speed. In addition, due to 
attenuation of a transmission line, the faster the data trans 
mission speed, the smaller the data siZe. As a result, the 
voltage difference DD1 betWeen the reference signal VREF 
and the data DATA1, DATA2, . . . , DATAN is reduced. 

Therefore, it is difficult to detect the received data accu 
rately. 

[0008] FIG. 3 is a block diagram of another data receiver 
20 that uses conventional differential signaling. FIG. 4 is a 
timing diagram shoWing the signal levels of FIG. 3. With 
reference to FIGS. 3 and 4, the data receiver 20 using 
differential signaling has 2N data lines 11, 13, . . . , 15, and 

17 that are used to receive 2N data, DATAi and /DATAi, 
Where i is 1 through N. DATAi and /DATAi are comple 
mentary data. 

[0009] If the voltage difference DD2 inputted to the data 
receiver 20 is the same as the voltage difference DD1 
inputted to the data receiver 10, the sWing Width of the data 
DATAi inputted to the data receiver 20 is reduced. As a 
result, the data receiver 20 can receive data at a high speed. 
HoWever, the number of data lines of the data receiver 20 is 
N greater than that of the data receiver 10 using single 
reference signaling. 

[0010] US. Pat. No. 6,160,423 discloses a high speed 
signaling technique. Because the trip-points of the tWo 
inverters of the receiver disclosed in detail in the ’423 patent 
vary due to changes in a process, voltage, and temperature, 
the received data cannot be detected accurately. In addition, 
if levels of the output signals of comparators are loW, it is 
dif?cult to detect the received data accurately. 
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[0011] Moreover, the receiver described in the ’423 patent, 
Which operates at a high frequency, cannot detect the 
received data accurately, and a glitch may occur during the 
sWitching operation of sWitches. Also, because the receiver 
described in the ’423 patent uses an exclusive logical sum 
(XOR), the layout of the receiver requires more space. 

SUMMARY OF THE INVENTION 

[0012] In an exemplary embodiment, the present invention 
is directed to a data receiver and data receiving method that 
use signal integration to reduce high frequency noise. 

[0013] In another exemplary embodiment, the present 
invention is directed to a data receiver and a data receiving 
method that is less sensitive to changes in a process, voltage, 
or temperature, and can detect data accurately and at high 
speed using tWo reference signal lines and a data line by 
differential signaling. 

[0014] In another exemplary embodiment, the present 
invention is directed to a data receiver including an integra 
tion ampli?cation circuit receiving at least tWo differential 
reference signals and N (Where N is a natural number greater 
than Zero) data signals and integrating and amplifying 
differences betWeen the at least tWo differential reference 
signals and one or more of the N data signals and outputting 
at least ?rst differential signals and at least second differ 
ential signals and a detection ampli?cation circuit for receiv 
ing the at least ?rst differential signals and the at least second 
differential signals and detecting a difference betWeen the at 
least ?rst differential signals and the at least second differ 
ential signals to detect a value of one or more of the N data 
signals. 

[0015] In another exemplary embodiment, the present 
invention is directed to a data receiver including an integra 
tion ampli?cation circuit for integrating and amplifying the 
difference betWeen a ?rst reference signal inputted through 
a ?rst signal transmission line or the difference betWeen a 
second reference signal inputted through a second signal 
transmission line and N (Where N is a natural number greater 
than Zero) data signals inputted through a third signal 
transmission line in response to a clock signal, and output 
ting at least ?rst differential signals and at least second 
differential signals and a detection ampli?cation circuit for 
receiving the at least ?rst differential signals and the at least 
second differential signals and detecting a difference 
betWeen the at least ?rst differential signals and the at least 
second differential signals to detect a value of one or more 
of the N data signals. 

[0016] In another exemplary embodiment, the present 
invention is directed to a data receiver including a ?rst 
integration ampli?cation circuit for integrating and ampli 
fying the difference betWeen a ?rst of at least tWo reference 
signals and N (Where N is a natural number greater than 
Zero) data signals and outputting at least ?rst differential 
signals in response to a clock signal, a second integration 
ampli?cation circuit for integrating and amplifying the dif 
ference betWeen a second of at least tWo reference signals 
and the N data signals and outputting at least second 
differential signals in response to the clock signal, and a 
detection ampli?cation circuit for receiving the at least ?rst 
differential signals and the at least second differential signals 
and detecting a difference betWeen the at least ?rst differ 
ential signals and the at least second differential signals to 
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detect a value of one or more of the N data signals in 
response to the clock signal, Wherein the ?rst reference 
signal and the second reference signal of the at least tWo 
reference signals are differential signals. 

[0017] In another exemplary embodiment, the ?rst refer 
ence signal is inputted to a ?rst input port of the ?rst 
integration ampli?cation circuit through a ?rst signal trans 
mission line, and the second reference signal is inputted to 
a ?rst input port of the second integration ampli?cation 
circuit through a second signal transmission line, Wherein 
one or more of the N data signals is inputted to a second 
input port of each of the ?rst integration ampli?cation circuit 
and the second integration ampli?cation circuit through a 
third signal transmission line. 

[0018] In another exemplary embodiment, the ?rst inte 
gration ampli?cation circuit comprises a ?rst precharge 
circuit for precharging the level of the at least ?rst differ 
ential signals to the level of a ?rst poWer voltage, in response 
to a ?rst state of the clock signal and a ?rst ampli?cation 
circuit for integrating and amplifying the difference betWeen 
the ?rst of the at least tWo reference signals and one or more 
of the N data signals and outputting the at least ?rst 
differential signals in response to a second state of the clock 
signal, Wherein the second integration ampli?cation circuit 
comprises a second precharge circuit for precharging the 
level of the at least tWo differential signals to the level of the 
?rst poWer voltage, in response to the ?rst state of the clock 
signal and a second ampli?cation circuit for integrating and 
amplifying the difference betWeen the second of the at least 
tWo reference signals and one or more of the N data signals 
and outputting the at least second differential signals in 
response to the second state of the clock signal. 

[0019] In another exemplary embodiment, the detection 
ampli?cation circuit comprises a detection circuit for detect 
ing and amplifying the difference betWeen the at least ?rst 
differential signals or the difference betWeen the at least 
second differential signals and outputting at least third 
differential signals and a latch circuit for latching the at least 
third differential signals, Wherein the at least third differen 
tial signals are precharged to the level of the ?rst poWer 
voltage, in response to the ?rst state of the clock signal, and 
are precharged to the CMOS level, in response to the second 
state of the clock signal. 

[0020] In another exemplary embodiment, the present 
invention is directed to a data receiver including a ?rst 
integration ampli?cation circuit for integrating and ampli 
fying the difference betWeen at least tWo differential refer 
ence signals and N (Where N is a natural number greater than 
Zero) data signals and outputting at least ?rst differential 
signals or at least second differential signals in response to 
a clock signal, a ?rst detection ampli?cation circuit for 
detecting and amplifying the difference betWeen the at least 
?rst differential signals or the difference betWeen the at least 
second differential signals and detecting odd numbered data 
of the N data signals in response to the clock signal, a second 
integration ampli?cation circuit for integrating and ampli 
fying the difference betWeen the at least tWo differential 
reference signals and the N data signals and outputting at 
least third differential signals or at least fourth differential 
signals in response to the clock signal, and a second detec 
tion ampli?cation circuit for detecting and amplifying the 
difference betWeen the at least third differential signals or the 
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difference betWeen the at least fourth differential signals and 
detecting even numbered data of the N data signals in 
response to an inverted clock signal. 

[0021] In another exemplary embodiment, the at least tWo 
differential reference signals are direct current (DC) or 
oscillating and the one or more of the N data signals is a 
single ended signal. 

[0022] In another exemplary embodiment, the present 
invention, is directed to a data receiving method comprising 
(a) integrating and amplifying the difference betWeen at least 
tWo differential reference signals and N (Where N is a natural 
number greater than Zero) data signals and outputting at least 
?rst differential signals or at least second differential signals 
in response to a clock signal and (b) detecting and ampli 
fying the difference betWeen the at least ?rst differential 
signals or the difference betWeen the at least second differ 
ential signals and detecting one or more of the N data signals 
in response to the clock signal. 

[0023] In another exemplary embodiment, step (a) in the 
data receiving method includes (a1) precharging the levels 
of the at least ?rst differential signals and the at least second 
differential signals to a ?rst poWer voltage level, in response 
to a ?rst state of the clock signal and (a2) integrating and 
amplifying the difference betWeen the at least tWo reference 
signals and one or more of the N data signals and outputting 
the at least ?rst differential signals or the at least second 
differential signals in response to a second state of the clock 
signal. 

[0024] In another exemplary embodiment, step (b) in the 
data receiving method includes (b1) detecting and amplify 
ing the difference betWeen the at least ?rst differential 
signals or the difference betWeen the at least second differ 
ential signals and outputting at least third differential signals 
and (b2) precharging the at least third differential signals to 
the ?rst poWer voltage level, in response to the ?rst state of 
the clock signal, and outputting the at least third differential 
signals having the CMOS level, in response to the second 
state of the clock signal. 

[0025] In another exemplary embodiment, the present 
invention is directed to a data receiving method including (a) 
integrating and amplifying the difference betWeen at least 
tWo differential reference signals inputted through a ?rst 
signal transmission line or a second signal transmission line, 
in response to a clock signal, and N (Where N is a natural 
number greater than Zero) data signals inputted through a 
third signal transmission line and outputting at least ?rst 
differential signals or at least second differential signals and 
(b) detecting and amplifying the difference betWeen the at 
least ?rst differential signals or the difference betWeen the at 
least second differential signals and detecting one or more of 
the N data signals in response to the clock signal. 

[0026] In another exemplary embodiment, the present 
invention is directed to a data receiver comprising an 
integration ampli?cation circuit receiving at least tWo dif 
ferential reference signals and N (Where N is a natural 
number greater than Zero) data signals and integrating and 
amplifying differences betWeen the at least tWo differential 
reference signals and one or more of the N data signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The above exemplary embodiments of the present 
invention Will become more apparent by describing in more 
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detail one or more of the exemplary embodiments With 
reference to the attached drawings in Which: 

[0028] FIG. 1 is a block diagram of a data receiver that 
uses conventional existing single reference signaling; 

[0029] FIG. 2 is a timing diagram shoWing the levels of 
the signals of FIG. 1; 

[0030] FIG. 3 is a block diagram of a data receiver that 
uses conventional differential signaling; 

[0031] FIG. 4 is a timing diagram shoWing the levels of 
the signals of FIG. 3; 

[0032] FIG. 5 is a circuit diagram of a data receiver 
according to an exemplary embodiment of the present 
invention; 
[0033] FIG. 6 is a timing diagram of input signals inputted 
to an integration ampli?cation circuit of FIG. 5; 

[0034] FIG. 7 is a circuit diagram of the integration 
ampli?cation circuit of FIG. 5; 

[0035] FIG. 8 is a circuit diagram of a signal operation 
and detection circuit of FIG. 5; 

[0036] FIG. 9 is a circuit diagram of a latch and hold 
circuit of FIG. 5; and 

[0037] FIG. 10 is a circuit diagram of a data receiver 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0038] The present invention Will noW be described in 
detail by describing exemplary embodiments thereof With 
reference to the accompanying draWings. In the draWings, 
the same reference marks denote the same elements. 

[0039] FIG. 5 is a circuit diagram of a data receiver 
according to an exemplary embodiment of the present 
invention. For the convenience of explanation, FIG. 5 
shoWs a data receiver 100 that has one data line 103 that is 
used to receive data DATAi and tWo reference signal lines 
101 and 105 that are used to receive differential reference 
signals VREF and /VREF. In another exemplary embodi 
ment, the differential reference signals VREF and /VREF are 
oscillating signals or direct current (DC) signals. 

[0040] The data receiver 100, Which receives N (N is a 
natural number, for example, N=16) data synchroniZed With 
a clock signal CLK in a signal integration method at a high 
speed, utiliZes the tWo reference signal lines 101 and 105 to 
receive differential reference signals VREF and /VREF and 
N data lines used to receive N data. 

[0041] With reference to FIG. 5, the data receiver 100 has 
an integration ampli?cation circuit 110 and a detection 
ampli?cation circuit 130. The integration ampli?cation cir 
cuit 110 includes a ?rst integration ampli?cation circuit 111 
and a second integration ampli?cation circuit 115. The 
detection ampli?cation circuit 130 includes a signal opera 
tion and detection circuit 131 and a latch and hold circuit 
137. 

[0042] In response to the clock signal CLK, the ?rst 
integration ampli?cation circuit 111 integrates and ampli?es 
the difference betWeen a ?rst reference signal VREF input 
ted to a ?rst input port through the signal transmission line 
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101 and the data DATAi inputted to a second input port 
through the signal transmission line 103. Then, based on the 
result, the ?rst integration ampli?cation circuit 111 outputs 
a ?rst output signal V1P and a second output signal V1N to 
the signal operation and detection circuit 131 through the 
?rst output port and the second output port, respectively. The 
?rst output signal V1P and the second output signal V1N are 
differential signals. 

[0043] In response to the clock signal CLK, the second 
integration ampli?cation circuit 115 integrates and ampli?es 
the difference betWeen a second reference signal /VREF 
inputted to a fourth input port through a signal transmission 
line 105 and the data DATAi inputted to a third input port 
through a signal transmission line 103. Then, based on the 
result, the second integration ampli?cation circuit 115 out 
puts a third output signal V2P and a fourth output signal 
V2N to the signal operation and detection circuit 131 
through the third output port and the fourth output port, 
respectively. The third output signal V2P and the fourth 
output signal V2N are differential signals. 

[0044] In response to the clock signal CLK, the signal 
operation and detection circuit 131 detects the difference 
betWeen the ?rst output signal V1P and the second output 
signal V1N or the difference betWeen the third output signal 
V2P and the fourth output signal V2N by means of addition, 
deduction, and sensing. Then, the signal operation and 
detection circuit 131 outputs a ?fth output signal VOUT and 
a sixth output signal VOUTB to the latch and hold circuit 
137. The ?fth output signal VOUT and the sixth output 
signal VOUTB are differential signals. In another exemplary 
embodiment, if the ?fth output signal VOUT has the poWer 
voltage level VDD, the sixth output signal VOUTB has the 
ground voltage level VSS. HoWever, the ?fth output signal 
VOUT and the sixth output signal VOUTB may have 
voltage sWings no greater than the full sWing of the CMOS. 

[0045] The latch and hold circuit 137 latches and holds the 
?fth output signal VOUT and the sixth output signal 
VOUTB, and outputs a seventh output signal Q and an 
eighth output signal QB. The seventh output signal Q and the 
eighth output signal QB are differential signals. The seventh 
output signal Q is the signal detected from the data 
inputted to the integration ampli?cation circuit 110. 

[0046] FIG. 6 is a timing diagram of input signals inputted 
to the integration ampli?cation circuit 110 of FIG. 5. With 
reference to FIG. 6, the signals inputted to the integration 
ampli?cation circuit 110 include the data DATAi, Where i is 
1 through 3, the ?rst reference signal VREF and the second 
reference signal /VREF. The ?rst and second data DATA1 
and DATA2 are the same as the ?rst reference signal VREF 
and the second reference signal /VREF, respectively, in 
terms of phase and siZe. 

[0047] FIG. 7 is a circuit diagram of the integration 
ampli?cation circuit 110 of FIG. 5. With reference to FIG. 
7, the ?rst integration ampli?cation circuit 111 includes a 
?rst precharge circuit 112 and a ?rst ampli?cation circuit 
113. 

[0048] As for the con?guration of the ?rst precharge 
circuit 112, a ?rst capacitor C1 is connected betWeen a 
poWer voltage VDD and a node NOD1, and a second 
capacitor (C3) is connected betWeen the poWer voltage VDD 
and a node NOD2. 
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[0049] The clock signal CLK is inputted to gates of PMOS 
transistors P1 through P3. The PMOS transistor P1 is 
connected betWeen the poWer voltage VDD and the node 
NOD1. The PMOS transistor P3 is connected betWeen the 
poWer voltage VDD and the node NOD2. The PMOS 
transistor P2 is connected betWeen the node NOD1 and the 
node NOD2. For example, the nodes NOD1 and NOD2 are 
precharged to the level of the poWer voltage VDD in 
response to deactivation of the clock signal CLK. 

[0050] As for the con?guration of the ?rst arnpli?cation 
circuit 113, the ?rst reference signal VREF is inputted to a 
gate of an NMOS transistor N1 that is connected betWeen 
the node NOD1 and a node NOD3. The data DATAi is 
inputted to a gate of an NMOS transistor N2 that is con 
nected betWeen the nodes NOD2 and NOD3. A ?rst current 
source 114 is connected betWeen the node NOD3 and the 
ground voltage VSS, and sinks the current of the node N3 
toWards the ground voltage VSS. The ?rst output signal V1P 
is the output signal of the node NOD2, and the second output 
signal V1N is the output signal of the node NOD1. 

[0051] The second integration circuit 115 includes a sec 
ond precharge circuit 116 and a second arnpli?cation circuit 
117. As for the con?guration of the second precharge circuit 
116, a third capacitor C5 is connected betWeen the poWer 
voltage VDD and a node NOD5. A fourth capacitor C7 is 
connected betWeen the poWer voltage VDD and a node 
NOD4. 

[0052] The clock signal CLK is inputted to gates of PMOS 
transistors P4 through P6. The PMOS transistor P4 is 
connected betWeen the poWer voltage VDD and the node 
NOD5. The PMOS transistor P6 is connected betWeen the 
poWer voltage VDD and the node NOD4. The PMOS 
transistor P5 is connected betWeen the nodes NOD4 and 
NOD5. For example, the nodes NOD4 and NOD5 are 
precharged to the level of the poWer voltage VDD in 
response to the deactivation of the clock signal CLK. 

[0053] As for the con?guration of the second arnpli?cation 
circuit 117, the second reference signal /VREF is inputted to 
a gate of an NMOS transistor N4, Which is connected 
betWeen the node NOD4 and a node NOD6. The data DATAi 
is inputted to a gate of an NMOS transistor N3, Which is 
connected betWeen the nodes NOD5 and NOD6. The second 
current source 118 is connected betWeen the node NOD6 
and the ground voltage VSS, and sinks the current of the 
node NOD6 toWards the ground voltage VSS. The third 
output signal V2P and the fourth output signal V2N are 
output signals of the nodes NOD4 and NOD5, respectively. 

[0054] The operation of the integration arnpli?cation cir 
cuit Will be described With reference to FIGS. 6 and 7. For 
example, if the level of the ?rst reference signal VREF is 
higher than the signal level of the data DATAi, the ?rst 
integration arnpli?cation circuit 111 integrates and arnpli?es 
the difference betWeen the level of the ?rst reference signal 
VREF and the signal level of the data DATAi. Then, the ?rst 
integration arnpli?cation circuit 111 outputs the second 
output signal V1N and the ?rst output signal V1P, Which has 
a higher signal level than the second output signal V1N. 

[0055] If the level of the ?rst reference signal VREF is 
loWer than the signal level of the data DATAi, the ?rst 
integration arnpli?cation circuit 111 integrates and arnpli?es 
the difference betWeen the level of the ?rst reference signal 
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VREF and the signal level of DATAi. Then, the ?rst inte 
gration arnpli?cation circuit 111 outputs the ?rst output 
signal V1P and the second output signal V1N, Which has a 
higher signal level than the ?rst output signal V1P. 

[0056] If the level of the ?rst reference signal VREF is the 
same as the signal level of the data DATAi, the ?rst output 
signal V1P and the second output signal V1N of the ?rst 
integration arnpli?cation circuit 111 output the same signal 
level. 

[0057] In addition, if the level of the second reference 
signal /VREF is higher than the signal level of the data 
DATAi, the second integration arnpli?cation circuit 115 
integrates and arnpli?es the difference betWeen the level of 
the second reference signal /VREF and the signal level of the 
data DATAi. Then, the second integration arnpli?cation 
circuit 115 outputs the fourth output signal V2N and the 
third output signal V2P, Which has a loWer signal level than 
the fourth output signal V2N. 

[0058] If the level of the second reference signal /V REF is 
loWer than the signal level of the data DATAi, the second 
integration arnpli?cation circuit 115 integrates and arnpli?es 
the difference betWeen the level of the second reference 
signal VREF and the signal level of the data DATAi. Then, 
the second integration arnpli?cation circuit 115 outputs the 
fourth output signal V2N and the third output signal V2P, 
Which has a higher signal level than the fourth output signal 
V2N. 

[0059] In addition, if the level of the second reference 
signal /VREF is the same as the signal level of the data 
DATAi, the third output signal V2P and the fourth output 
signal V2N of the second integration arnpli?cation circuit 
115 output the same signal level. 

[0060] FIG. 8 is a circuit diagram of the signal operation 
and detection circuit 131 of FIG. 5. With reference to FIG. 
8, the signal operation and detection circuit 131 includes a 
precharge circuit 133 and a detection circuit 135. 

[0061] As for the con?guration of the precharge circuit 
133, the clock signal CLK is inputted to gates of PMOS 
transistors P11 and P14. The PMOS transistors P11 and P12 
are connected betWeen the poWer voltage VDD and the node 
NOD11, and the PMOS transistors P13 and P14 are con 
nected betWeen the poWer voltage VDD and the node 
NOD12. 

[0062] In addition, the gate of the PMOS transistor P12 is 
connected to the node NOD12 and the gate of the PMOS 
transistor P13 is connected to the node NOD11. The PMOS 
transistor P15 is connected betWeen the nodes NOD11 and 
NOD12. 

[0063] NMOS transistors N11 and N17, Which are con 
nected serially, are connected betWeen the node NOD11 and 
the ground voltage VSS. In particular, the gate of the NMOS 
transistor N11 is connected to the node NOD12. The clock 
signal CLK is inputted to the gate of the NMOS transistor 
N17. The NMOS transistors N12 and N22, Which are 
connected serially, are connected betWeen the node NOD12 
and the ground voltage VSS. In particular, the gate of the 
NMOS transistor N12 is connected to the node NOD11. The 
clock signal CLK is inputted to the gate of the NMOS 
transistor N22. 
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[0064] The ?fth output signal VOUT is the output signal 
of the node NOD11, and the siXth output signal VOUTB is 
the output signal of the node NOD12. For example, in 
response to the deactivation of the clock signal CLK, the 
precharge circuit 133 precharges the nodes NOD11 and 
NOD12 to the level of the poWer voltage VDD. 

[0065] As for the con?guration of the detection circuit 
135, the NMOS transistors N13 and N18, Which are con 
nected serially, are connected betWeen the nodes NOD11 
and NOD13. In particular, the ?rst output signal V1P is 
inputted to a gate of the NMOS transistor N13, and the clock 
signal CLK is inputted to the gate of the NMOS transistor 
N18. In addition, the NMOS transistors N14 and N19, Which 
are connected serially, are connected betWeen the nodes 
NOD12 and NOD13. In particular, the third output signal 
V2P is inputted to the gate of the NMOS transistor N14, and 
the clock signal CLK is inputted to the gate of the NMOS 
transistor N19. 

[0066] In addition, NMOS transistors N16 and N21, 
Which are connected serially, are connected betWeen the 
nodes NOD12 and NOD14. 

[0067] In particular, the second output signal V1N is 
inputted to the gate of the NMOS transistor N16, and the 
clock signal CLK is inputted to the gate of the NMOS 
transistor N21. The NMOS transistors N11 and N20, Which 
are connected serially, are connected betWeen the nodes 
NOD11 and NOD14. In particular, the fourth output signal 
V2N is inputted to the gate of the NMOS transistor N15, and 
the clock signal CLK is inputted to the gate of the NMOS 
transistor N20. 

[0068] The NMOS transistor N23 is connected betWeen 
the node NOD13 and the ground voltage VSS. Abias voltage 
BIAS is inputted to the gate of the NMOS transistor N23. In 
addition, the NMOS transistor N24 is connected betWeen the 
node NOD14 and the ground voltage VSS. The bias voltage 
BIAS is inputted to the gate of the NMOS transistor N24. 
The NMOS transistors N23 and N24 are current sources. 

[0069] FIG. 9 is a circuit diagram of the latch and hold 
circuit 137 of FIG. 5. As for the con?guration of a latch and 
hold circuit 137, the ?fth output signal VOUT is inputted to 
an inverter IN2. The output port NOD33 of the inverter IN2 
is connected to the gate of an NMOS transistor N33. The 
siXth output signal VOUTB is inputted to an inverter IN1, 
and the output port NOD31 of the inverter IN1 is connected 
to the gate of an NMOS transistor N34. 

[0070] An inverter IN3 is connected betWeen a node 
NOD31 and the gate of a PMOS transistor P31. An inverter 
IN4 is connected betWeen a node NOD33 and the gate of a 
PMOS transistor P32. In addition, each of PMOS transistors 
P31 and P33 is connected betWeen the poWer voltage VDD 
and a node NOD35. Each of NMOS transistors N31 and N33 
is connected betWeen the node NOD35 and the ground 
voltage VSS. In particular, the gates of the PMOS transistor 
P33 and the NMOS transistor N31 are connected to a node 
NOD37. 

[0071] Each of PMOS transistors P32 and P34 is con 
nected betWeen the poWer voltage VDD and the node 
NOD37. Each of NMOS transistors N32 and N34 is con 
nected betWeen the node NOD37 and the ground voltage 
VSS. In particular, the gates of the PMOS transistor P34 and 
the NMOS transistor N32 are connected to the node NOD35. 
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The seventh output signal Q is the output signal of the node 
NOD35, and the eighth output signal QB is the output signal 
of the node NOD37. The seventh output signal Q and the 
eighth output signal QB are complementary signals. The 
seventh and eighth output signals Q and QB of the latch and 
hold circuit 137 have full CMOS digital signal levels. 

[0072] The operation of the data receiver 100 according to 
a ?rst eXemplary embodiment of the present invention Will 
be described With reference to FIGS. 6 and 9. In addition, 
it is assumed that the nodes NOD4 and NOD5 shoWn in 
FIG. 7 and the nodes NOD11 and NOD12 shoWn in FIG. 8 
are precharged to the level of the poWer voltage VDD in 
response to the deactivation of the clock signal CLK. The 
?rst reference signal and the second reference signal are 
indicated as VREF and /VREF, respectively. 

[0073] The data receiver 100 detects the ?rst data DATA1, 
Whose logic level is loW in a time interval T1 of FIG. 6, in 
the folloWing Way. The difference betWeen the ?rst data 
DATA1 and the ?rst reference signal VREF is smaller than 
that betWeen the ?rst data DATA1 and the second reference 
signal /VREF. Therefore, if the clock signal CLK is acti 
vated, the second integration ampli?cation circuit 115 of 
FIG. 7 operates more dominantly than the ?rst integration 
ampli?cation circuit 111. Therefore, the second integration 
ampli?cation circuit 115 integrates and ampli?es the differ 
ence betWeen the ?rst data DATA1 and the second reference 
signal /VREF, and then outputs the third output signal V2P 
and the fourth output signal V2N, corresponding to the 
difference. 

[0074] That is, the second ampli?cation circuit 117 of 
FIG. 7 receives the second reference signal /VREF and the 
?rst data DATA1, integrates and ampli?es the difference 
betWeen them, and outputs the third output signal V2P and 
the fourth output signal V2N, corresponding to the differ 
ence. In that case, the level of the third output signal V2P is 
loWer than that of the fourth output signal V2N. 

[0075] If the clock signal CLK and the bias voltage BIAS 
are activated, the detection circuit 135 of FIG. 8 outputs the 
siXth output signal VOUTB having the level of the poWer 
voltage VDD and the ?fth output signal VOUT having the 
level of the ground voltage VSS in response to the third 
output signal V2P and the fourth output signal V2N, respec 
tively. The ?fth output signal VOUT and the siXth output 
signal VOUTB are differential signals and do not have full 
CMOS levels. 

[0076] Since the NMOS transistor N33 of the latch and 
hold circuit 137 shoWn in FIG. 9 is turned on in response to 
the ?fth output signal VOUT inverted by the inverter IN2, 
the seventh output signal Q becomes logically loW. There 
fore, the ?rst data DATA1, Whose logic level is loW, is 
detected as loW by the data receiver 100. That is, the 
detection ampli?cation circuit 130 receives the second ref 
erence signal /VREF and the ?rst data DATA1, and detects 
the inputted ?rst data DATA1 as a result of addition, 
subtraction, sensing, and latching. 

[0077] The data receiver 100 detects the second data 
DATA2, Whose logic level is high in the time interval T1 of 
FIG. 6, in the folloWing Way. The difference betWeen the 
second data DATA2 and the ?rst reference signal VREF is 
larger than that betWeen the second data DATA2 and the ?rst 
reference signal /VREF. Therefore, if the clock signal CLK 
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is activated, the ?rst integration ampli?cation circuit 111 of 
FIG. 7 operates more dominantly than the second integra 
tion ampli?cation circuit 115. 

[0078] Therefore, the ?rst ampli?cation circuit 113 of 
FIG. 7 receives the second data DATA2 and the ?rst 
reference signal VREF, and integrates and ampli?es the 
difference betWeen them. Then, the ?rst ampli?cation circuit 
113 outputs the ?rst output signal V1P and the second output 
signal V1N, corresponding to the difference. In that case, the 
level of the ?rst output signal V1P is loWer than that of the 
second output signal V1N. 

[0079] If the clock signal CLK and the bias voltage BIAS 
are activated, the detection circuit 135 of FIG. 8 may output 
the ?fth output signal VOUT having the level of the poWer 
voltage VDD and the siXth output signal VOUTB having the 
level of the ground voltage VSS in response to the ?rst 
output signal V1P and the second output signal V1N, 
respectively. In some cases, the ?fth output signal VOUT 
and the siXth output signal VOUTB may not have full 
voltage sWing. Therefore, the level of the ?fth output signal 
VOUT may be loWer than the level of the poWer voltage 
VDD, and the level of the siXth output signal VOUTB may 
be higher than the level of the ground voltage VSS. In 
another exemplary embodiment, the ?fth output signal 
VOUT and the siXth output signal VOUTB are differential 
signals. 
[0080] Since the NMOS transistor N34 of the latch and 
hold circuit 137 shoWn in FIG. 9 is turned on in response to 
the siXth output signal VOUTB inverted by the inverter IN1, 
the eighth output signal QB of the node NOD37 becomes 
logically loW. HoWever, because the PMOS transistor P31 is 
turned on by the siXth output signal VOUTB, the seventh 
output signal Q of the node NOD35 becomes logically high. 
The seventh and eighth output signals Q and QB of the latch 
and hold circuit 137 have full CMOS digital signal levels. 
Therefore, the second data DATA2, Whose logic is high, is 
detected as ‘high’ by the data receiver 100. 

[0081] In addition, the data receiver 100 detects the third 
data DATA3, Whose logic level is high in the time interval 
T1 of FIG. 6, in the same Way as the data receiver 100 
detects the second DATA2. Therefore, the detection of the 
third DATA3, Whose logic level is high, Will not be 
eXplained here. 

[0082] The data receiver 100 detects the ?rst and third data 
DATA1 and DATA3, Whose logic levels are high in a time 
interval T2 of FIG. 6, in the folloWing Way. With reference 
to FIG. 7, the second ampli?cation circuit 117 operates 
more dominantly than the ?rst ampli?cation circuit 113, and 
the level of the third output signal V2P of the second 
ampli?cation circuit 117 is higher than the level of the fourth 
output signal V2N. 

[0083] Therefore, it is preferable that the siXth output 
signal (VOUTB) of FIG. 8 may be pulled doWn to the level 
of the ground voltage VSS in response to the third output 
signal V2P inputted to the NMOS transistor N14 and that the 
?fth output signal VOUT maintains the level of the poWer 
voltage VDD. HoWever, the ?fth output signal VOUT and 
the siXth output signal VOUTB may have not full voltage 
sWing. 

[0084] As a result, the signal operation and detection 
circuit 131 may output the ?fth output signal VOUT having 
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the level of the poWer voltage VDD and the siXth output 
signal VOUTB having the level of the ground voltage VSS 
to the latch and hold circuit 137. 

[0085] The NMOS transistor N34 of the latch and hold 
circuit 137 of FIG. 9 is turned on in response to the output 
signal of the inverter IN1 and pulls doWn the eighth output 
signal QB to the level of the ground voltage VSS. The 
PMOS transistor P31 is turned on in response to the output 
signal of the inverter IN3 and pulls up the seventh output 
signal QB to the level of the poWer voltage VDD. Therefore, 
the ?rst or third data DATA1 or DATA3, Whose logic level 
is high in the time interval T2, is detected as high by the data 
receiver 100. 

[0086] The data receiver 100 detects the second data 
DATA2, Whose logic level is loW in the time interval T2 of 
FIG. 6, in the folloWing Way. With reference to FIG. 7, the 
?rst ampli?cation circuit 113 operates more dominantly than 
the second ampli?cation circuit 117, and the level of the ?rst 
output signal V1P of the ?rst ampli?cation circuit 113 is 
higher than that of the second output signal V1N. 

[0087] Therefore, the ?fth output signal VOUT of FIG. 8 
may be pulled doWn to the level of the ground voltage VSS 
in response to the ?rst output signal V1P inputted to the 
NOMS transistor N13 and that the siXth output signal 
VOUTB maintains the level of the poWer voltage VDD. 
HoWever, the ?fth output signal VOUT and the siXth output 
signal VOUTB may have voltage sWings no greater than the 
full sWing of the CMOS. 

[0088] As a result, the signal operation and detection 
circuit 131 may output the siXth output signal VOUTB 
having the level of the poWer voltage VDD and the ?fth 
output signal VOUT having the level of the ground voltage 
VSS to the latch and hold circuit 137. When the ?fth output 
signal VOUT does not have full voltage sWing, it has a loW 
level. 

[0089] The NMOS transistor N33 of the latch and hold 
circuit 137 of FIG. 9 is turned on in response to the output 
signal of the inverter IN2 and pulls doWn the seventh output 
signal Q to the level of the ground voltage VSS. The PMOS 
transistor P32 is turned on in response to the output signal 
of the inverter IN4 and pulls up the eighth output signal QB 
to the level of the poWer voltage VDD. Therefore, the 
second data DATA2, Whose logic level is loW in the time 
interval T2, is detected as ‘loW’ by the data receiver 100. 

[0090] FIG. 10 is a circuit diagram of a data receiver 
according to another exemplary embodiment of the present 
invention. With reference to FIG. 10, a data receiver 200 
can receive odd numbered data and even numbered data. 

[0091] The integration ampli?cation circuit 110A and the 
detection ampli?er 130A of the data receiver 200 detect the 
Nth data. The integration ampli?cation circuit 110B and the 
detection ampli?er 130B of the receiver 200 detect the N-1th 
data. 

[0092] The integration ampli?cation circuits 111A and 
115A or 111B and 115B of FIG. 10 may have the same 
structure and operation as the integration ampli?cation cir 
cuits 111 and 115 of FIG. 7. The detection ampli?er 130A 
of FIG. 10 may have the same structure and operation as the 
detection ampli?er 130 of FIG. 5. Therefore, the operation 
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of the receiver 200 can be understood easily based on the 
operation of the data receiver 100 of FIG. 5. 

[0093] That is, the detection ampli?er 130A of FIG. 10 
senses and ampli?es the output signals of the integration 
ampli?cation circuit 110A in response to a clock signal 
CLK, and detects and outputs odd numbered data Q_OD of 
the data DATAi inputted through the data line 103. 

[0094] The detection ampli?er 130B of FIG. 10 senses 
and ampli?es the output signals of the integration ampli? 
cation circuit 110B in response to the inverted clock signal 
CLKB and detects and outputs even numbered data Q_EV 
of the data DATAi inputted through the data line 103. The 
detection ampli?er 130B of FIG. 10 may have the same 
structure as the detection ampli?er 130 of FIG. 5. Therefore, 
a detailed explanation on the data receiver 200 of FIG. 10 
Will be omitted. 

[0095] The data receiver 100 or 200 according to one or 
more of the exemplary embodiments of the present inven 
tion receives data and differential reference signals and 
detects data in a stable manner by means of signal integra 
tion. Therefore, the data receiver 100 or 200 can detect data 
at a high speed using differential signaling and using one 
data line for each piece of data. 

[0096] For example, if the data receiver using differential 
signaling receives 16 pieces of data simultaneously at a high 
speed, it must have 32 signal lines. HoWever, the data 
receiver according to one or more of the exemplary embodi 
ments of the present invention needs 2 differential reference 
signal lines and only 16 data lines. 

[0097] In addition, the data receiver according to one or 
more of the exemplary embodiments of the present inven 
tion reduces poWer consumption and requires less layout 
space. Since the data receiver of one or more of the 
exemplary embodiments of the present invention operates in 
synchroniZation With the clock signal, it can detect data at a 
high frequency fast and in a stable manner. Furthermore, 
even When the difference betWeen levels of signals inputted 
to the integration ampli?cation circuit is small, or a process, 
a voltage level, or the temperature changes, data can be 
detected accurately. 

[0098] As described above, the data receiver using the 
signal integration according to one or more of the exemplary 
embodiments of the present invention and the data receiving 
method can reduce high-frequency noises generated When 
data is detected at a high speed. 

[0099] In addition, according to the data receiver and data 
receiving method that integrate and amplify signals inputted 
through tWo reference signal lines for each piece of data and 
one data line and detect data, data can be detected accurately 
at a high speed using differential signaling irrespective of 
changes in a process, voltage level, or temperature. 

[0100] Although exemplary embodiments of the data 
receiver of the present invention have been illustrated in 
FIGS. 5 and 10, other equivalent data receivers could be 
designed by one of ordinary skill in the art; the data receivers 
of FIGS. 5 and 10 being merely exemplary. Similarly, 
although exemplary embodiments of the integration ampli 
?cation circuit 110, 110A, 110B have been illustrated in 
FIGS. 5, 7 and 10, equivalent integration ampli?cation 
circuits could be designed by one of ordinary skill in the art. 
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Further, although exemplary embodiments of the signal 
operation and detection circuit 131 and the latch and hold 
circuit 137 have been illustrated in FIGS. 5 and 8 and 5 and 
9, respectively, equivalent signal operation and detection 
circuits and latch and hold circuits could be designed as 
Would be knoW to one of ordinary skill in the art. 

[0101] It is further noted, that the exemplary embodiments 
described above identify speci?c logic levels and polarities 
(negative (N) and positive (P)), but it Would be recogniZed 
by one of ordinary skill in the art that equivalent circuits 
With opposite logic levels and/or polarities could also be 
designed. 
[0102] It is further noted, that in the context of the present 
speci?cation and claims, the phrase “at least” indicates an 
equal number or more of the discussed or recited feature or 
element. 

[0103] Although exemplary embodiments of the present 
invention have been described herein for illustrative pur 
poses, various modi?cations and equivalents thereof can be 
made Without departing from the spirit and scope of the 
present invention, as Will be recogniZed by those skilled in 
the relevant art. Accordingly, the present invention is not 
limited to the disclosure, but instead its scope is to be 
determined entirely by the folloWing claims. 

What is claimed is: 
1. A data receiver comprising: 

an integration ampli?cation circuit receiving at least tWo 
differential reference signals and N (Where N is a 
natural number greater than Zero) data signals and 
integrating and amplifying differences betWeen the at 
least tWo differential reference signals and one or more 
of the N data signals and outputting at least ?rst 
differential signals and at least second differential sig 
nals; and 

a detection ampli?cation circuit for receiving the at least 
?rst differential signals and the at least second differ 
ential signals and detecting a difference betWeen the at 
least ?rst differential signals and the at least second 
differential signals to detect a value of one or more of 
the N data signals. 

2. The data receiver of claim 1, Wherein the at least tWo 
differential reference signals are direct current (DC) or 
oscillating. 

3. The data receiver of claim 1, Wherein one or more of 
the N data signals are single ended signals. 

4. A data receiver comprising: 

an integration ampli?cation circuit for integrating and 
amplifying the difference betWeen a ?rst reference 
signal inputted through a ?rst signal transmission line 
or the difference betWeen a second reference signal 
inputted through a second signal transmission line and 
N (Where N is a natural number greater than Zero) data 
signals inputted through a third signal transmission line 
in response to a clock signal, and outputting at least ?rst 
differential signals and at least second differential sig 
nals; and 

a detection ampli?cation circuit for receiving the at least 
?rst differential signals and the at least second differ 
ential signals and detecting a difference betWeen the at 
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least ?rst differential signals and the at least second 
differential signals to detect a value of one or more of 
the N data signals. 

5. The data receiver of claim 4, Wherein the at least tWo 
differential reference signals are direct current (DC) or 
oscillating. 

6. The data receiver of claim 4, Wherein one or more of 
the N data signals are single ended signals. 

7. A data receiver comprising: 

a ?rst integration ampli?cation circuit for integrating and 
amplifying the difference betWeen a ?rst of at least tWo 
reference signals and N (Where N is a natural number 
greater than Zero) data signals and outputting at least 
?rst differential signals in response to a clock signal; 

a second integration ampli?cation circuit for integrating 
and amplifying the difference betWeen a second of at 
least tWo reference signals and the N data signals and 
outputting at least second differential signals in 
response to the clock signal; and 

a detection ampli?cation circuit for receiving the at least 
?rst differential signals and the at least second differ 
ential signals and detecting a difference betWeen the at 
least ?rst differential signals and the at least second 
differential signals to detect a value of one or more of 
the N data signals in response to the clock signal, 

Wherein the ?rst reference signal and the second reference 
signal of the at least tWo reference signals are differ 
ential signals. 

8. The data receiver of claim 7, Wherein the ?rst reference 
signal is inputted to a ?rst input port of the ?rst integration 
ampli?cation circuit through a ?rst signal transmission line, 
and the second reference signal is inputted to a ?rst input 
port of the second integration ampli?cation circuit through 
a second signal transmission line, 

Wherein one or more of the N data signals is inputted to 
a second input port of each of the ?rst integration 
ampli?cation circuit and the second integration ampli 
?cation circuit through a third signal transmission line. 

9. The data receiver of claim 7, Wherein the ?rst integra 
tion ampli?cation circuit comprises: 

a ?rst precharge circuit for precharging the level of the at 
least ?rst differential signals to the level of a ?rst poWer 
voltage, in response to a ?rst state of the clock signal; 
and 

a ?rst ampli?cation circuit for integrating and amplifying 
the difference betWeen the ?rst of the at least tWo 
reference signals and one or more of the N data signals 
and outputting the at least ?rst differential signals in 
response to a second state of the clock signal, 

Wherein the second integration ampli?cation circuit com 
prises: 

a second precharge circuit for precharging the level of 
the at least tWo differential signals to the level of the 
?rst poWer voltage, in response to the ?rst state of the 
clock signal; and 

a second ampli?cation circuit for integrating and ampli 
fying the difference betWeen the second of the at 
least tWo reference signals and one or more of the N 
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data signals and outputting the at least second dif 
ferential signals in response to the second state of the 
clock signal. 

10. The data receiver of claim 7, Wherein the detection 
ampli?cation circuit comprises: 

a detection circuit for detecting and amplifying the dif 
ference betWeen the at least ?rst differential signals or 
the difference betWeen the at least second differential 
signals and outputting at least third differential signals; 
and 

a latch circuit for latching the at least third differential 
signals, 

Wherein the at least third differential signals are pre 
charged to the level of the ?rst poWer voltage, in 
response to the ?rst state of the clock signal, and are 
precharged to the CMOS level, in response to the 
second state of the clock signal. 

11. A data receiver comprising: 

a ?rst integration ampli?cation circuit for integrating and 
amplifying the difference betWeen at least tWo differ 
ential reference signals and N (Where N is a natural 
number greater than Zero) data signals and outputting at 
least ?rst differential signals or at least second differ 
ential signals in response to a clock signal; 

a ?rst detection ampli?cation circuit for detecting and 
amplifying the difference betWeen the at least ?rst 
differential signals or the difference betWeen the at least 
second differential signals and detecting odd numbered 
data of the N data signals in response to the clock 
signal; 

a second integration ampli?cation circuit for integrating 
and amplifying the difference betWeen the at least tWo 
differential reference signals and the N data signals and 
outputting at least third differential signals or at least 
fourth differential signals in response to the clock 
signal; and 

a second detection ampli?cation circuit for detecting and 
amplifying the difference betWeen the at least third 
differential signals or the difference betWeen the at least 
fourth differential signals and detecting even numbered 
data of the N data signals in response to an inverted 
clock signal. 

12. The data receiver of claim 11, Wherein the at least tWo 
differential reference signals are direct current (DC) or 
oscillating. 

13. The data receiver of claim 11, Wherein one or more of 
the N data signals is a single ended signal. 

14. A data receiving method comprising: 

(a) integrating and amplifying the difference betWeen at 
least tWo differential reference signals and N (Where N 
is a natural number greater than Zero) data signals and 
outputting at least ?rst differential signals or at least 
second differential signals in response to a clock signal; 
and 

(b) detecting and amplifying the difference betWeen the at 
least ?rst differential signals or the difference betWeen 
the at least second differential signals and detecting one 
or more of the N data signals in response to the clock 
signal. 
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15. The data receiving method of claim 14, Wherein (a) 
comprises: 

(a1) precharging the levels of the at least ?rst differential 
signals and the at least second differential signals to a 
?rst poWer voltage level, in response to a ?rst state of 
the clock signal; and 

(a2) integrating and amplifying the difference betWeen the 
at least tWo reference signals and one or more of the N 
data signals and outputting the at least ?rst differential 
signals or the at least second differential signals in 
response to a second state of the clock signal. 

16. The data receiving method of claim 14, Wherein (b) 
comprises: 

(b1) detecting and amplifying the difference betWeen the 
at least ?rst differential signals or the difference 
betWeen the at least second differential signals and 
outputting at least third differential signals; and 

(b2) precharging the at least third differential signals to 
the ?rst poWer voltage level, in response to the ?rst 
state of the clock signal, and outputting the at least third 
differential signals having the CMOS level, in response 
to the second state of the clock signal. 

17. The data receiving method of claim 14, Wherein the at 
least tWo differential reference signals, Which are direct 
current (DC) or oscillating, are received in step (a). 

18. The data receiving method of claim 14, Wherein one 
or more of the N data signals, Which are single ended 
signals, are received in step (a). 

19. A data receiving method comprising: 

(a) integrating and amplifying the difference betWeen at 
least tWo differential reference signals inputted through 
a ?rst signal transmission line or a second signal 
transmission line, in response to a clock signal, and N 
(Where N is a natural number greater than Zero) data 
signals inputted through a third signal transmission line 
and outputting at least ?rst differential signals or at least 
second differential signals; and 

(b) detecting and amplifying the difference betWeen the at 
least ?rst differential signals or the difference betWeen 
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the at least second differential signals and detecting one 
or more of the N data signals in response to the clock 
signal. 

20. The data receiving method of claim 19, Wherein (a) 
comprises: 

(a1) precharging the levels of the at least ?rst differential 
signals and the at least second differential signals to a 
?rst poWer voltage level, in response to a ?rst state of 
the clock signal; and 

(a2) integrating and amplifying the difference betWeen a 
?rst of the at least tWo reference signals and one or 
more of the N data signals and outputting the at least 
?rst differential signals in response to a second state of 
the clock signal, or integrating and amplifying the 
difference betWeen a second of the at least tWo refer 
ence signals and one or more of the N data signals and 
outputting the at least second referential signals. 

21. The data receiving method of claim 19, Wherein (b) 
comprises: 

(b1) detecting and amplifying the difference betWeen the 
at least ?rst differential signals or the difference 
betWeen the at least second differential signals and 
outputting at least third differential signals; and 

(b2) precharging the at least third differential signals to 
the ?rst poWer voltage level, in response to the ?rst 
state of the clock signal, and outputting the at least third 
differential signals having the CMOS level, in response 
to the second state of the clock signal. 

22. A data receiver comprising: 

an integration ampli?cation circuit receiving at least tWo 
differential reference signals and N (Where N is a 
natural number greater than Zero) data signals and 
integrating and amplifying differences betWeen the at 
least tWo differential reference signals and one or more 
of the N data signals. 


